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(57) Abstract: 

PURPOSE: To improve cut-off characteristics and to 
simultaneously achieve a high-speed operation and a low 
power consumption by further connecting a PMOS with a 
large threshold voltage to a logic circuit consisting of an 
NMOS and PMOSs. 

CONSTITUTION: In an active mode, a PMOS 3 is turned 
on by setting a control signal SLP to V. At this time, a 
logic circuit consisting of an NMOS 1 and a PMOS 2 
performs an inverter operation. Then, when an input 
signal IN is 'H\ the NMOS 1 is turned off and the PMOS 2 
is tuned off and then an output signal OUT goes to the 
level 'L\ When the input signal IN is V, the NMOS 1 is 
turned off and the PMO 2 is turned on and the level of the 
output signal-out becomes 'H\ Also, when the input 
signal-in is 'H\ the PMOS 3 is turned off and current to a 
logic circuit is shut off by setting a control signal LSP to 
'H\ At this time, the gate length of the PMOS 3 is formed 
to be longer than that of the PMOS 2 to increase a 
threshold voltage, thus improving cut-off characteristics. 
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[«HF»#G>ttH] 

1 1 mi (ommmmzmmtstitztg 1 

-f^/l^Ofg 1 <Z>MISFETi:Rfg 1 ^MISFETfcffiJRSaxfc 
M 2 7- -* * frWO% 2 (DMISFET kfrb^Z CMISFET 

m 2 ©aasaffi t utress 2 omisfet t cor^ t-aa: * *k 

tt^ + -*A'3!<£>fS 3 GQMISFET t S\ 

[»**2 ] 1 mm^^^^m<om 1 ©misfetxw 
SI 2 mn?- -Y^/^<om 2 comisfet?^ e> scmisfet -c 
*ric;snytiaaiHiKi:, 

mm l CMISFET J: <9 hm«MBZ<DmM4&<D*:% tefR 1 * 
K^-*/^©® 3 (DMSFETt . 

as 2 <z>«s«ffi t ft&Kss 2 omisfet t <vm \^mm £ *k 

^ 2 COMISFET J: 9 h Hffi«BE^*ft*tffi<D*# #85 2 ^ 
S^-^/^COSMOMISFETi: Sr. 

3 1 mi ^m^-Y^/i-m<Dm 1 omisfetru* 

S2flft^/*I2 (Z>MISFET^P>3!CSCMISFET T? 
«*S*tfe» 1 <©»a0K*^>ft» 2 CMISFET i:, 12 

<DmMm&t<Dmiz, se»2<^>misfetj:9 fcBBfltaffi© 

*&*Mfi<0*# fc» 2 ^tt^-*^S{<£>fg 3 (DMISFETSrjg 

* 2 * ;H^>I 4 COMISFET&U^ 1 ^1®^ * 

/^M<OfS 5 OMISFET^^ J& S CMISFET T*$l/& £ ^fc^ 2 

Iffli^ 5 CMISFET J: 9 fcWtf[«£E©i»»fii[©^:#* 
% 1 Slft^M^S 6 £>MISFET*B&ft Lifcgl 2 COO 

HufSmicO[elK<ttfflEm2 0D[El^^^ > -tixb^AU* 

[»*«4] «3R«1. 2Xf*3fEigc<£>CM I SSI 
BtrlEBB««£EC0|ft»«[tt % MISFETCO^- hfi«rg< 

[»*«6l fit^l <£>|g3<DMISFET\ fi*«2(Dm 
3ig4 CMISFET. Xi^fS*^ 3 <D% 3 <t » 6 COMISFET 

Ho 
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7 ] fg 2 itSo^iftSK £ . 
1 CMISFET 

tbfc» 1 illOi 1 Rt*» 2 O $ ^/Ut , 

ffffEfg 1 <D V ^rtfcJBjfcS ti-k.fR 2 A-Btf) 

m2C0MISFETi: N 

suiem 2 r> 3, /WP k| § tit^m 2 mm^ **/i>m<z> 

mScDMSFETt^m^ 
10 itufSffS 2<!rl3 (£>MISFETfc:R*o fc^ ytf-Y s<>f T 

l AMIS©* l . I2WI3^)^x/u^ 
M 1 OMISFET^: > 

Wiem 2 ^0?m 3 <D V * /Urt {^tb^thm^ * *t)t» 2 

20 HfjfBm 4 &t>lg 5 <D ^ =As±\Z.m&£tl1tm 1 ^S^^ 
^/U^CO^ 2 RZfm 3 CMISFET t 
irffefg2 t»3©MISFET^a*ofc^iy^y— 
^SrRliD-rs«ri&{^bfcri:S:4*ai:i-SCMI Sii 

[»*«9] li*JS7X(i8lE«c^CM I SSiftaiHl 

mllEm 3 (DMISFETO^^ y ^ T ^(D^^ffl^, 

HftfEm 2 OMISFETCD^ y ^ ^ — h ^ T * <D%&m& «fc "9 

30 ©MISFET<7?y— h^rftOHSLT^;^ f^^ 7 S^:^* jB&ldb 

[IS*«1 0] M#«7Xte8Ett<z>CMI S®^« 

W^^E— KB#^MIB»3OMISFETC0y — hSrSJffll 
U^/ ^ h^^^^^cT)^^^^^, ffimm 3 COMISF 
ETO^y ^y— h/V7^«))lfiS*fiS:, fufBfg 2 (DMISF 

[e*«« in 12 mmm<D^m»sm t , 

*tfc*l*«fflOfBl, 12, S3SO > l4^^x;i' 

mjiam i &tm 3 © * /urt i^^tb-^tb^ s ttyt » 2 

ftufElg 5 &I> + m 6 CO r> a/U±^*^*L«J*StLfe* 1 
aMW^ + ^ffl^fg 1 ^t>^ 3 OMISFETi N 

ffimm 2 4 <d v zn/up^ (d^^tb^ s tiftm 2 

^S:^ -y *^S©I 2 & t^M 4 CMISFET t *« A, 

mmmi km3<DmsFEn^te^±;<y?<y- v^r 

50 ^^MflU ^omJlB^ 2 4 cOMISFEKr^/^ofc^^ 
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1 oOMISFETt. 

fiftEfg 1 &tfSI 3 <D V ^ tc^rtb^JgricS iXife* 2 

&'& 1 ?**/i'%tt<OWS 2 SitJ^fS 4 OMISFET<t , 

iff Efg {C»rit £ tufcfg 2 ^®M<£>f£ 4 <7>? 

mffE^4(^^^/u±{^^^ttfc^l^m^^^^co 
Jg3CDMISFET<t£-lf 

-*&BMniU £>OfifiE^2 i:»4^MISFET{c:R*of^ 
s> ^ h /<«( T * &f^*D-r SflWctc: Lfc £ <b t 

«cmi smmmmmmmo 

KB*fll 3] lXfll 2fEt^CMI Si 

HfJlS^ 3 £>MISFETtfV* ^ ^ V 7 X <D|6*Mfi &\ 

t>ft\Zjz% <t5i #1^ itffEIM (DmSFET<Ds< >y ? 
— h'^TX&mttmi:, ftuEIg 2 <DmSFET<Ds< y 9 ¥ 

CM I sS!ftflHi|ie»S. 

4] Ssftagl 1 XfSl 2fE*<£>CM I Si 
X 9 ^'<«{ ^r— KNfl^itffE^ 3 RXfWS 4 t^MISFETtf^— 

i <^misfet£v^^— h^T^^JfetffitJ: 9 *>At 

<t5t*l^ BtfEfM^MISFETtfV^^— 

5 CM I S9ft«|ilK»fI 0 

15] 12 iM^)^^M«±(«tftl4 

ffiE¥9|E#S4K«:Blfb LTWkRtMt 5* 3 cox® 
mfESSftflS© - gfl £ B£*-*- 5 % 4 CO Ig t , 

)WtJ:lfii-^iSr«F«i:1-SCMl SS««Ih1KKH<o« 
[0 0 0 1 1 
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[K«±©#jffl»iM iem«». 

Slbf^prtE/cCCM I S (Complimentary Metal Insulato 
r Semiconductor ) MMmm^mmR^^M^m^ 

[0 0 0 2] 

H**<Z?a»f] CM I Sf* N P^^^/l-MMISFET (Meta 
1 Insulator Semiconductor Field Effect Transistor 
) irN^-r^/uMMISFET^taSid^br^-^^^ 

^**-e*>9, fB#«*7a*/hS<, tWifS^ilv^ 

V^5Wtta s S>5 0 ^COCMI SCO — OCCMO S (Comp 
limentary Metal Oxide Semiconductor ) #S$><5 0 CM 
O S P^^UMMOSFET&tm^^/^MMOSFET;^ 

b*6h7y^^r^§ 0 cMosM«9fi§iK3gR<z> 

0 0^8ta^-bSr«au. 1100 
MH z Kl©^ n y ^ T«f^t5f/V ^ (Sf^) t>H 
ffl{fc£*Loo&£ 0 CMOSS!jfeaiHli«3S««. 

fk2S:^^t-i:t>^^ N iOCMOSSI««|Hlj«3Stt 

i£»f£ Sr*6«p £ ^ -5 tz. f£ . MOSFETCO mmn BE S: ma^ 
[0 0 0 3] 

5 i-f-SBIH] «^CMOSlii 

yU^MOSFET (£AT, NMOSi^5) fc^V^^P^-y^ 
/HMOSFET (JKT, PMOSirV^^) <^V^*t^s>&^ 

^- ^ B#<^> y - 9 mm (- <t s mm<D 

S: 0# ^ »dci- 5 r t & # /j: ^ o 3t 0 f*. 
[0 0 0 4] 

&»ft-*-5*:«>*^ CM I S 1^^Ih1SS^H{^^oV > »t n 
^l^«Mtt{4 ftfttffiVs sXlitltfi 

Vcc) (MaJi, N 

^^^yu®X^P^^^/^S!) C0^1^)MISFET («i 
fi, MOSFET) tK^l^MISFEm«tt**tfc^2*S^ 

50 »2©MISFETi:^e>*5a«ISFET (0*Jx.ti. CMOSFET ) 
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-em&ztitiffim&tek* * 2 mz.t£. a 

agttffi V c c Xf±«ift«{fc V s s ) £ itfffEl 2 GOMISFET 
£<DFfll-g^£*K KSB2(^MlSFETJ;f9 tHffi«BE^|6 
S*ffi<Z>*:# ft!B 2 MM^t^/^M<OfR 3 60MISFET£ 
ix.t^Sc »2©»Btt, CM I sSHSHUBSSniz: 
*5^T\ ll ^S^^/uScDll <^MISFETXU?l2?g 
m^-Y^/^CD^2 OMISFET^5>*SCMISFET t?«J«$ 
*x*:fft«lH]K £ , 1 l <h fuiEl 1 comisfet t 

<Dffliz.mm£ft, mm i omisfetj; 19 1 

ffi^^C^^^l^a^^^/^M^^SOMISFET^. 12 
<^aS«ffti:»JIE^2 0MISFETi:OR|^ffil|RS*t, KfS 
2 COMISFET<fc 9 feHffl[ttJBE©|fe»«0^t ftSR2 a»«^ 
^/l^C0l4<DMISFET<t^ «XLT^5« 
[0 0 0 5]I3(OW^ CMISiia0KglC 
*3U^T, llco^^^co!!]^^ ^ett^^AW^ 

*fr%l<D$R 1 GOMISFETXt^l 2 ^ffi^-*/U§!cOl 2 © 
MISFET^k&SCMISFET tlttWS 1 CO^SIMISS* 

<DR»2©MISFETt. ®2^«ag«fl:i:^>BBic K»2 
comisfet <fc 9 t>BMi«ffioiie*tffi©^:# #1 2 igffi^^ 
^/UM<Z>»3^)MISFET*»3Kbfe|HlB-Ci!>So 12G0IU 
Kfifc, ^2^m^^^^M^4CDMISFEm^l ^« 
^ ^ .^/I^GOl 5 COMISFET;$> * 6CMISFET X*Mf& £ jx 
fc^2c?5ifeSlHlSg'=f>O^5C0MISFET^ N 1 1 COmjUS 
ffiirc^r^t-, i£l5C0MlSFET<i: 9 hmBffl£<Dfbttt&V> 
±$ #1 1 *B^^A-MoOl 6 OMISFETSrgaft LfcEl 
8ST?fcSo »4<Z>#9!kJ:. H. »2XliS3©»«0 
CMI S®ft«IUIiS3fiat2:*5V^, EHIKSJGE <7> J|fe«* 
ffi*:. MISFETOy— hSS:g<K3ti-Sii:^J:oT* 
# < LTV^o 
[0 00 6] 15 Si, 12 JUSl 3 <D#93 

;*:#<LTl^ 0 l6C7>^-^(i, ll(D^C0l3C0 
MISFET, l2<D3£PJCOl3 £ 1 4 COMISFET, Xfc9S3<D 
ii^l3 <tl6G0MISFET£:, W^FET^y-h 

T^£ 0 *7<o»Wtt. CMI sffi&«lH|]»3£Bic:*3^ 

ft izMfS, s *l*:sb 2 * *&m<om 2 gomisfet ^ , 

mffai 2 (35 £ ai/urt fc: JKj* 5 Mem 2 */wS!<z> 
SB3©MISFETt«riiB;iTV^ e *t*C, itftEl 2 <!: 1 3 

<©misfet^»*o ^< ^ ^ h^-f r * SrHUwi- 5 J: 

5> |:^ot^6o fB8£)#9!ti\ CM I Sffi||«lEltt3fi 
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ffl<0#l, 12X^13^0^/1^ WElK^^ 
F*9 \?-&$L £ ixfcl 2 ^® ^ * setoff* 1 COMISFET £ . 

we* 2 -Rum 3<Di}~/isft i^ti^etimoL * *tfc* 2 

ill©l4Wl5^^x;Ut, itfrfEl4&l/l5co 

3©MISFETtS:fflATV^o ^LT, itiJfEl 2 £: 1 3 CO 
MISFET^Sfcofc^s^y— WWT><S:HlJD*t*5 J: 0 

[0 0 0 7] *9tf>*93te. l7Xtel8C03SP^C0CM 
10 I SMifcffllHl3§3£gi;L*5V>T, iufEl 3 COMISFETCO^ 5/ 
b^-fT^^lfe^MS*. S9E* 2 OMISFETflV* s> 

W^^t— KH#^]Kr|H«3©MISFEToy-- 

tt\ »7Xli»8©jgB©CMl s®««IhIK3SK(c:*5 
**W*>r^— KB#tClmj|Bl3(DMISFETC0y— h 

CDMISFETCD^ y ^ h/^rr^<7>j&*Mil^ S8IBJB2 
©MISFET©^ y ^ h^T^^Jfe^BJ; 
20 i~<5 <fc 5 I'ftoTV^o fgl l^P^i^; x CMISli 

llitS^ll, 12, l3^l4C0^^c/U<t. HU 
E* 1 .S:I>*1 3 CO r> ^yUf^g fc* tt* jx»* S *tfc* 2 9* 

^M^l5S:^l6 0O^^/l-<!r x SufEl 5 RXfiM 6 co 

^/u_hi-^^^j*^ttfci i mm?-r*^m<Dm 1 

^t> + l3 0DMISFETi:, BftE» 2X^*4(01?*/^^^ 
tl^tll&lS. * ^fcl 2 t^/^S^S 2 Xt/* 4 CO 

MISFETfcSri!;*_T^5 0 ^LT, SffE* 1 i 1 3 OOMISF 
30 ETicRfto^y^^— h/^T^WDU ^ofufS 
12 «tl4C0MISFETic:R^ofc^^^^— F/M7^^r 

[0 0 0 8] Il2Wm CMISIIWSI 
i-*5^T, *2*«S<04 £ *#»Ki:, iSE*»ftl« 

<omi, m2RTfm3<Dt>^/ut. mm^»mm±\^ 

1 1 Rxm 3<D?~;uft ttti^timai s n/t* 2 mm 

^-r^/um<Dm2RX^m4<DmSFEJt, mIIEl2 0O^m 
40 /urt(^S8;Sixfc*2i»a:afoSB4<©»?a/ut. tufBl 

4 60 1> ^ /^_h^^ s *x*:» i ^^m<om 3 <o 

MISFETi:Sr«^.rv^So ^LT, 8&KSB 1 i 1 3 60MISF 
ET^R/jrofe^s/^^— h^>TT^SrHl*DL. ^ofufS 

12 < tl4 60MISFETfcR/^ofc^^^y— 
MDt5J:3MoTt^ 0 H 3co^PJti, 11 IX 
teli 2co^cocmi ss*«mK3fiBi2i*5v^r. *r 

|Sl3C0MISFETC0^^^y— hs<^TX<Dmttm&. mf 
IB1 1 COMISFETCO^ y9Jf—Ys<4T* (D^ttm <fc 9 t> 
^l^^<«<!:*^ mJgal4 60MISFETCO/^^^^— 
50 h/<-f T^^lft^tffiS:. mflSl 2 C0MISFETO/<>>^y— 
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*~ KB#tJliaiBSf3&tJ t »4©MISFET(Dy — h*»J 
[000 9] $14 <D&m\*. 811 Xf£8 1 2 CO^PJ 

cocmi sfflifeffllHlKKRJ-SBv^r, **w<>r*— k 

m^mmm 3 &t>*8 4 omisfetco^- f lt^ ^ 

F *7 £it£<£> t mimV&lC ftui28 3 <Z)MISFETC0/< ^ 

h/<>r T*<z>J&#ttSr, BftKSB 1 <dvlisfet<ds< v 

IE8 2 OMISFETtfV* y ? F ✓ w r ^ <o|ft*tffi «t 9 
*#<-t££ 5i-&oTV^ Q SlS^ft CMI 

*<*SlK±fcBi«{Ktt»»*:^^— ^^^-T-S* l cox 

TRfue*^s^5*3<z>xg£. atraaafeYkiKw— sb«t 

[0 0 10] 

mm mi, 84. »5ftt/»6<o»w^j:nri, 

_k<DJ;5i-CMI SSf*«IH)«36B«:«lJ«bfc<z>t?, T 
^ T- :/-=E— 3 OMISFET^S^^ffi t * 9 , 16 

3W8»fS*LS. 82. 84, Jg5&^86 ©JMUfcUztt 
. T 9t~ ^ zf^r— KfHH-8 3 &tJ*8 4 comisfew^v 

KBfMt*. *3&tJ«»4 0MISFET^^74fc«B^>feS 

(OT\ ftaaiUK— <©««tjSK^;gBfS*L5 0 8 3. 8 
4. »5&t*S&6<^«WfcJ;*ui. T?T^z7*—Vtif 
1-8 3 RTJ^ 6 cDMISFET^^^flg £ # 9 . 8 1 <O^M 
HIK^iiW^lb^SrtT 5 „ 8 1 cD»amK©»«tt* 

[001 1] 87. 88, 89&t^8i 0<DftW\z.£ti 
t*\ TPJ-jZf*:— KB#(-8 3 OMISFETas^lfcffiirfc 
9. 8l&t/8 2C0MISFET^A^{f^i-^Cfcii^^» 
fP*fT5o WW-=E~ KHfdt*. SB3<DMISFETj&S^ 

y<£f§<t*S<^-e. SRlXt^»2<^MISFET^^>««8ttK 
ds«l|f**b5 0 811.812,81 3WH 4cO^ 
P^(^J:tVf^, TtT^rf*: — K0#^8 3 &t>*8 4 (£>MISF 
EWSty««i4 «9 , 8 1 &U*82 OOMISFEWA^ff 

»3Xt/»4 0MISFET^S^7ttffii*5<7>T?. 8 1 &T> + 

»2<^)MISFET— ^>«SIE»»dsai»r*ttSo »15£>#W 
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«4fc*^*i**«ie:WA-rtttf , 8 l * 

& d LT8 2 «S®O^Mfe^^^*S«t-^A-rtb 

-mmm<nm 2 wis^ 9 
[0012] 

immm] ^mm^mmmx^ cm i saftttsiBSS 

H^-oi?fcSCMOSffl|feaiiIB&36K^^^fi!afi**& 

10 8 1 (pmmm 

lift *^PJ^8io^S6^J«r^-rcMOSM*WlHl 
KafiB^liIKia-efcSo £<t>cmosS!*«EI«3SB 

ti. 81 C0MISFET"Cfe^>NMOS 1 i: 8 2 COMISFETT? $> 
5PMOS 2 ^^^§CMOS^y/WT*^ 
fcttSlel&SvfifU ^©NMOSlcoy^^l(7)t 
iifit*>58»tttV8 sfc««£;KSi:*K:* 
PMOS 2 ©V— >LVC^»tt**t 
TV^o NMO S 1 RX^PMO S 2 CD^— h IdteAAft 
flN^AAS^ ^ONMOS 1 S0PMO S 2 CO K 

20 Ky^^ffiMtouT^Hi^i$ti§o rtffls«SS7>r 

yLVC<l:l2(7)titfir^StMffiVc cir^M 
M**, »3C0MISFET-CfcSPMOS 3dSffilSS*t % 
PMOS3^)^"M^ Kfl#fc:iKw<A' 

tb^> J; 5i-^ot^-5 0 NMOS1WPMOS2H 
e«BE»f^^5Bi-5J:5i-«ffia:JEEVt ^«*MB: ©T 

tbttm&TF't) *-\-ftfe<Wtfe^X$bZ> 0 PMOS30 
hfitt, ^M^Mf^NMOS 1 WPMO 

30 s 2<7)^— ^fi < ^;>3fi<?Kri(;*^^Tv^5 0 

[0013]fc »f£4:R9§1-5o r^^^^^—K 
0#f-ti. SMffSLP^ii/^ (HT, "L M 
5) (cLT^ottt^PMOS 3t**^1fti&btiiZ>o 

NMOS 1WPMOS 2^e>*5»3ffilHlg|tt. il 
«0>r>-^— ^»f^S:?TV\ AWI-^IN^ "H" <7> 
0$. NMOSl»ytt PMOS2^t7ttffii:ft 
9. tB^f-^OUT^ "L" i:*So A^fS-S-IN^S 

"L M C0B#, NMOSlM7» PMOS2^ty 
ttlftt**?. tUM^OUT^ "H" i*5 0 ^SIhISS 

40 ©AMf in^s "H" ^^w^*- K{^*S 

i:5Wli9flfLSP^ (f H" PMOS3* 

r<^8 1 co HJ609<o CMOS S#£«lHltt3£B-ett: % ^co 
J:5*»* (a) , (b) 
[0014] (a) PMOS2i:3ll 
/^Jffitt^^^r-f/^SrtoMOSFET-^fcSd^ Hffl«JSE 
Vt 4:A^ < t6fc^^PMOS 3<Z)^- hS^PMO 
S 2<D<!f— hg<f9 t>S<^^SttTV^^T% ^7^h 
^#t£;$S&S;£ttT^So M0SFET^*3V^Tf*. — « 
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u4 V 



8 2«\ hgLcOg&S 2oc0M0SFET<0 K 

Eiw-y-hWBEVcCowttia-efcf?, 

<oy— KfflEEV c te^T^nz ^ h Ltfcl) 0 MOSFETcO 

- Vt ~Yos 

I 



1 DS~ 



1 0 



SFETcOy — MHV G = 0 V<Off#cO K Wf >tt«E I u& ^ 

- 

Si 



'li-'o 



1 0 
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* £:Vt , y— h • y— ^fiffiV^Vt coB#cO 

Io, , ^^Uv'3/uK«*S:St-rixtf, MO 
SFETlc&tfsy-;* • Ku-f vBBSr«IEix5 KW v««t 

lost** 

an 



• • • ci) 

^tflnf*. (2) <7>J:5^*a"C#-5o 
[0 0 15] 



1 L2= 1 0 • 1 0 



(2) 



fit, V tr V t? ; KU-f V**««I fl ©^©Mffimffi 



(b) JfflJE (a) ^*3»t5A«cWtt*«[«:ffiffbTii 

atlV^U Bt«|HlBS«r«j*-rSNMOS IX 

t^PMO S 2 cOfUffiSJEVt ^rS^^JBE V c c CO 2 0 % 

^KitS,=0. 1 V/dec. fiV^y— hS:<D^Zf^ U 
is 3 JV K«» S 2 = 0 . 0 8 V/dec. HffiSJEE V«= 
0. 4V, ylSlo = lE-7A/Mm<bf^ 

KW ytati u =lE-9A/wm, I L2= 1 E- 
12A/*(mi45o ^cO^fC^T. 
$&<D^^*MM&1 Ovm^ 1 0 O^B&aiHlKSrl 30 
^(-^^cL/i^V^^T^i, y — ^SScD^fHSi 0m 

Vt PMOS 3<oy— hS^S< L 

y— ^fPfc*#U 0 0 0#<Ol l::ffi«-T?#£ 0 

asefc*£*u wWBfcoy — ^««Eds*ffi^«i»JS 40 

[0016] fS2<pmmm 

BS36HoimKia"e*>5o £OCMOS5!3MMhI&3£B 

fcJ\ »1 <OMISFETTr£>£ PMOS 1 1 JkTffR 2 cOMISFET 
T^SNMOS 1 2 jJ»?)45CMO S-f ?~?Mf$, 

S;frfc»»iHiifc**ru ^opmosi 

SttffiVc c fcffijS&Si-u £ f)(:^(7)NMOS l 2 coy 

MOS 1 1WNMOS 1 2 coy— MC^A^ff -*§- 1 N *50 



^£;fr£ 0 rta8i7^^LVStffi»tffiVs siO 
IHMfit, SR3<Z>MISFETT?fc5NMOS 1 3;WKiBc£*vr 
V>6 0 NMOS13^Ml|^ ^^W^-W 

"L" {2:ft5Kte*J»«#/SLP^H3iDS*bTV^ 
£ 0 PMOS 1 1WNMOS 1 2fcfc, {SSHKlfN-lS 

■TSJ:5^BMt«EEVt m®<KtT^§ 0 Hit 
«ffiVt <t*£#:«\ NMOS 1 3<oy— bgfi 

!&lS[H]&£*/&-r£ PMO S 1 1 &U*NMO S 1 2 <oy 

[0 0 17] Kf^SrlftW-rSo T^-r-<^^~K 

0#Mf3\ Rte»J»fg#/SLP4: "H" fc:LT*5tttf. 

nmos i 3&*i/tknkte& 0 -f&t, &mmf6t*m 

^co»f^^frV\ A^Jif^IN^ "H" (OB#> PMOS 
1 i^s^-7««B, NMOS l Z&Jrz/ftmtte*) ^ 
fifOUT^S "L" iftS 0 AMf IN^i " L " (O 
B$\ PMOSll^y«, NMOS12^7« 
m*ft*OUT^ "H" tft&o AM^IN 
as "L" <O0# H x*>s<J*—\t\ztj;Z>l:5\z&mfflffl 

flf/SLP^ a L w NMOS13^7« 

^<om2<DmMMX^ NMO SI 2 t l 3& 
m — (O ^ -Y ^ J\s^W& -f V 7 4 tv ^ h oMOSFET-e *> -5 
illJIVt ^!5<t^)/c*^NMOS 1 3(Oy— 
hg^NMOS 1 2 coy- J: (9 tS<^^bTV^ 

[0 0 18] %3(Dj»J 
I4}t **MOfB3^||jt«IS:*i-CMOSS}*aiHl 
BS3SH<^lHl)»iaT?S>So -cOCMOS^ffiUJgg^S 
tt. ^ 1 (OMISFETT^fcSNMO S 2 1 RTf$g 2 cOMISFET 
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T:£>5 PMOS 2 2^b^^>CMOS^ W*— ^T*ffif& 
SixfcB&aiHlK*:#L, ^NMOS2lRt/PMOS 
2 2(^y- M-A^f-^ I N^A^£*K ^tl^^Kl/ 

£ 0 nmo s 2 i o y - ^ iciirtaiii 7 y L V s ^ 
»SBcSix. ^©rtaftS^^ v s i»»tttv s s 

£<Z>lffli^ M3(E>MISFETT?S>£NMOS 2 3dS»lB8Stb 
TV^-So PMOS2 2C0y-^(^gPlS7^VLV 

casSSKSix. ^r^rtastt^y^ vLVCitigiffiv 

cct^ffll^ ^4 0MISFET-efcSPMOS 2 4dSSa* 
£ixT^5o NMOS2 3coy-h[cH ^^>-/M^e 

■iaiHlK«:*ric-t"SNMOS 2 lWPMOS 2 2 «\ 

Lxfo& 0 mmmmvt <-fz>tctb, nmos2 

3WPMOS2 4^y-M|j: N NMOS2 1WP 
MOS 2 2<D<!f—h&£y&<mf3i.&tiX^Z> 0 
[0019]fc «if^S:KWi-5o TVv-^c?^- K 

Ke»i««*/sLP«r "l" «g«m#s 

LP& "H" MLT^ttkf. NMOS2 3WPMOS 
2 4^ttitft5 0 -rst, f&atnj&gteii^tfM > 
^»^S:fTV\ AMf IN^ "H" cotf#, NMO 
S2 1^tyttE PMOS2 2^t7ttii4U, W 
MtOUT# "L" £fc* 0 AAffltlN* "L" CO 
B3\ NMOS2 1»V«i, PMOS2 2My«l 
a*ff*OUTj&s "H" £jfe5 0 

WflfSLP^ "H" NMOS2 3WPM 

OS2 4^^fMt7Mi:/^, »SlHlK^«>««e 

3b»a*&5o JRl&U f »2©|llffi0!n?^ ^^w^^ 

- KH#^ttaiHlJ»OttJ^ffi^OUT^ "H" ^ "L" K 

SS^fflMtouT^ U H" ^ "L" ©<^fbi-&<5^ 
5E*fc<cv^-&{j:tt s IWSVccWlitevs 

NMO S2U23, &tJ*PMO S 2 2 <t 2 4 itttl^e 
tim~<D^^^ J^Wfa /n77^^4:t) OMOSFETT? & 
52*. BiffittEEVt SriB<-t--5fc«). NMOS23^ 

- bfiSrNMOS 2 l ©y- hfij; 9 tft< U £ 
ibt-PMOS 2 4^- hS^rPMOS 2 2 CO^— h-0: 

£>9 t>5<l££LT^3co-c% # ^ h;*-^#tt=&ac»T- 
*^^9*<, ^ wm*— K»#<z>y— 



(7) 8-186180 

12 

[0020] m4(ommm 

KKH^iHiiBia-cfcSo rocMosa^aiHiKMHt? 

«\ ^lSU f ^2©^0rJTv^Lfc^^^S(C>-y- 

©MISFEre*>5NMOS 3 1 RTffR 2 COMISFET-efo 5 P 
MOS 3 2^&45CMOS>fy/Wt?iJ**hfc» 
1 £>8&aElftS:#U ^^NMO S 3 1 &tKPMO S 3 
10 2 (D^f— h (-A^ff I N^AAShSo NMO S 3 1 

©y^#a»lfivssi:»«Sii, £M-pmos 
3 2 coy— ^fflj^rtfisMSH^'f ^lvc <tmaEffl:{Sv c 

c t©Bl:, ^3C0MISFET-efcSPMOS 3 3dSffilKS 
tltl/^o PMOS3 3^-M^[l ^ — 
KB#i- "H" t-^-5*J«f-^S LP^^p^ttTV^o 

i ©BHaiHiKS:fl!j«;i"SNMO s 3 l Wpmo s 3 
2^Kwvii:it *2<oa»aiai5©A*«*»iK* 

JxTV^o r^)^2cOffeatHlSS^ SB4<Z>MISFErC&5 
PMOS 3 4&T^5©MISFET"T?S>5NMOS 3 5^5) 
20 jfe6CMOS^y/^^t*M^tl, ^(Z)PMOS34 
SiI^NMOS 3 5 CO KWy^bfflMfOUT^fflA 
£tt£o PMOS 3 4 coy — *flS«aa«teV c c^Sffilft 
Six. NMOS 3 SOOy — ^ftiJcOrtSP^ifey-f VLVS 
£Si&fll{£V s s t©B|;i, IS 6 COMISFETTr 5NMO 
S 3 6aSjRjffi£*b-CV^£ 0 NMOS3 6^-M:it 
KBffc "L" iJlftSRKSMM/SL 

p^^n^ttrv^o mi <v^mm&%Mf$'r z>nmo 
s 3 uotmos 3 2 tm2<Dmmmn^m^r^>^ 

MO S 3 4 WNMO S 3 5 (4, ffiflffilbf^SifS £ 
30 5 ^W«[«BEVt dS+»ift<R3ebrfc*. Sfc^ 
4MtEE*iK<i-5fc«>, PMOS 3 30y-hWPM 
O S 3 2 oy- hfi J; !? t>S < MS^5 t NM 
OS 3 6<DSf— hg^NMOS 3 5 <D>f— hgj; 9 fcfi 

[0 0 2 1 ] Jfcl^ iffS:RBt5o T ^ T zf*r— K 

SP£ "H" fclLTSSttfcf. PMOS33WNMOS 

3 6^y«i^^ 0 tst, * i &t«& 2 ©team 

40 "H" C0B#, NMOS3 1»y«l, PMOS 3 2^ 
yty^mt^^O ^ ^NMOS 3 1 CO KW^ "L" 
t?£5>o NMOS3 1©KW^ B L B l:<C5t, P 
MOS3 4«yW, NMOS3 5»7tt«t4 
"H" t<CS 0 A*«-i§-I Nj&S 
"L" <DB*i^Ji, ttJ^fS-S-OUT^ "L" i:ft-6 0 

y/V^hT/^J;5(«ifSLP^ "h" i^, 

MWIf/SLP^ "L" ^-r-5t. PMOS 3 3 
WNMOS 3 6*sVN-rttt5f-7«ffii:*9. » 1 
»2 0jftaiHlK^S:flE«K^iKBrSixSo tvfzsb, 
50 A^fS # I NCO y^/W^CT, PMOS3 2^6^fj: 



(8) 



4$ffg¥8 - 1 8 6 1 8 0 
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tif<D&m<Dt&m\£}%&<Dmti u^/^^^txmmm^v 

ccSt;iii|iVs sABl^— hfi<E>fiV^PMOS 3 
3WNMOS3 6WALTl/^OT, ^JJ7^t/> 

-So 

[0022] mstpmrnm 

H6»i, *»W^SB5<D3lttMS:^i-CMOS5!j|iS[lHl 

tt, ^ 1 <£>MISFETT + & 5 NMO S 4 1 2 OMISFET 

PMO S 4 2^&ft5CMOS>fy/^^ti4 
*ixfc»aiHl8S*:#U fH^^NMOS4lWPM 

Tifn/NVr^^ftotV^o NMO S 4 1 COV — ^ 
fe\ MfiVs slCfi^^T^So NMO S 4 1& 
I^PMOS 4 2 coy— h^At)iB^ I N^A^£*K 
ttibcO K U>f >^5?a*<t-§-OUTdSad*SH5o PM 

rv^o p^SPS^y^vLVC^aMSfiVc c tcoPfl 

»3^MISFErt?S>5PMOS4 3^g^£ttT^ 

"CWffiKJEEVt IriKtS^^I^ y— * £ <9 
fililR^ * ^ ^ V 7^ V b b p2SBMHl£;h/0^ 

^rix-^ixOMOSFET^y— ^«ffiSrSfpic:t 5 r t M-f- 
5) o V^fH<Z)NMOS4 1WPMOS4 2, 4 3 
fc, fi«EE»fPJ2i3B-rSJ:5^WMIt«BEVt 
^LTfoSo PMOS 4 2 i: 4 3©?x/W^I*Sft 

[0023] B7H HI 6 ©SEBSoDt^ V *«3&»fHia 
Tr&£ 0 £0>®5©3ll60t|"efcJu PMOS42H30 

/l"-T?S><5Ni>3i/U5 2 ^^2CO^^/H?fc-5Nl>^7V5 

-^F1M5 4aSKtt&*L-C^£ 0 P^A-5 1 Mt± 
NMOS4 1^)\ N>)x/l/5 2i:fiPMOS4 2^ S 
e>(£N>>:n/U5 3 dttPMOS 4 3dSJ&*b-Pix?Kfi6;Stb 
TV^S 0 MP^, P $^/l>5 1 y-^S«Tfc5N 

AVt =K (V Vbbp + 2« 
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*M14 1S, KWySUt^^NSt2:»i4 1 

W^^^^7^ffl(Z)NSttiSci4 1 B^f&£ 
*U £ ibtC^r<^NMi£tfi:/i4 1 S, 4 1DP^±tC. 

b^ftflf 5 5 ^ity- hmm* 1 G^/££;$VC^ 

[0 0 2 4] PMO S42t43|j: N ^tth^etlWKDN V 
^/U5 2 t 5 3i^fi!cSixTV^T. ^Jiil^7^^7 

tt N y^«T*fcSPlfefl4 2S, KWV««c 

io ts>^psrai4 2D, a^y^/WT^^a^N® 

*£«Ji4 2 B^j*£tK S5>I^Pl«:»i4 2 

s, 4 2DH±i^ y-KMbll5 5«:^ury-'h« 

®4 2 G2^j$;£*LT^<5 0 N^x/>5 3(C(t 

y^Wtfc5Plttl4 3s s kwvWt*) 
£P§it£«S4 3D, &t>v^^^r;*ffl<^N®J£M 

14 3B«^, zbi^cDvmmmA 3 s, 4 

3DW±i^. y-h^ft^5 5^^LT^-bmtl4 3 
BI©f^^T*lj:NMO S 4 1 WPMO S 4 2 , 4 3 

[0 0 2 5] jfct^ KifPSrKWi-So 7^f^^-K 
H#t£W\ aWffSLP^ " L" MLT^tftf, PMO 
S4 3^y«li^S 0 NMOS4 1WP 

MOS4 2^b*SltlSleJKtt> * 1 <P|liS«i I^SI 

ii«<o>rv^— ^»^Srfr5o EftS!lHl«<£>A;fc{S-§' 
I N2* "H" <7>fl# N ^^^^-Y*— KJ^*SJ:5J-#J« 
30 {f-5§-SLP£r "H" t^-f-Si:, PMOS43»7« 
»aieIBS^^««fEJgKdS3EBfS^ PMOS 4 
2<Z>y — ^««S;&S/fe< *S 0 PMOS4 3(^llfl 

t5^y^^77Vb b p ^aifffSLP^^^ 
■tirT7^r^7^ F^fif^^^^7^Vb b p 
^0V S ^ ^ y/^ ^e- FB# Wii/^ 7 ^ 7 ^ V b 

(3) j&5S>5 0 

( i ) pmo S42i43it m—^^^/^mm 

40 ^ca^r-Y/^SrtoMOSFET-efeSdS. iPMOS43(^ 
r>zc/Ui^f^^^^y^T^V b b pdSRPiOS^TV^S^ 
T% SfiMt-J:^ ifc* (3) <^J;5«-«fi«/3EVt 
^5 AVt fc^±#i--5 0 

[0 0 2 6] 

[*3] 



FB 



FB 



) 



(3) 



fit. k ; sfia&m«*fe 



(9) 



8-186180 
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t , h • y— ^pflmffiVcs^vt kwvb 

^«8IE I wSrflMB (l) S;<£>J: Sfc^So ^v^-f * 

Vt 

r Ll =I 0 - 10 S 
_ ili 

s 
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^KWy|8iA WE (2) TZtmm^ 9c 
a: (2-i) oi5t*ST*8, 

1*4] 



(2-1) 



r L2~ *L1 



1 0 



(2) buIB (1) ^c4oV^TA^*W*»ll«:iE«bTa 

ccati vsrsueu BMiBffivt ^i^iSiffiv 

cc^)2 0%(7)0. 2V|^f5, Siai«K = 
0. 3V 1/2 N t7^l/V3/^K«S = 0. 08V/d 
ec % :7^/l^3g{&2 0 re = 0. 7V N KW^lSlo 
= lE-7A//imit§h ^y^/V7^Vbbp«: 

3. 2E-10A tftSo ^ffittaiUBS^^^^^W^ 

10 Mm, 1 0 07J^mm%&$: 1 ^ry^t^icLTc:^ 

-r^T?tt, y — ^ sas^M-a* 3 . 2mAcy^Ti 

£>fcat>. ^^y v'a^Srtefeofei&JBftfiyj 

^JC0<t5(-. PMOS4 3M^^V7^Vbbp 
^WL/;i^, WiliVbbp = 3Vit5t, Biffi 
ftJEEVt (£>Jt#^A Vt = 0. 3 3V<fcjfe*K y— 

1 3 0 0 0 ft<D 1 {^fi«"T?# £ c £A±<D «£ 5 t-, 

[0 0 2 7] (3) PMOS 4 3 iZ-WMIr Z> s< y ? s< 

4T*vb b p <b»J»«*s LPW^rr^f^ 

Wli|iR/<y^/V7^V bbpCOV, 

KB#JCfifi[^ty^^T^ V b b p id IE CO® 

NpfcttiiMB (1) , (2) t^<|^«<7>?gi*^»e>^ 
£ 0 L,fri>. 7 ^ r KB* I: PMO S 4 3 ^>MI 

SEEVt &1&T1rZ><DX\ i^PMOS4 3^yt'-^ 
y^^/h^ < ^oT^ct) K W ytl I K ^x., RP 
MOS 4 3cDf¥Af-£ t>#5K!WJ<^ffiT&Kifc"C#s 
SPMOS 4 3<D^**/U«&ft/M?#5 0 ^(Dfcisb^ 

[0028] » 6 (ommm 



5K»*r«»-r*btf, *a (4) £fc* 0 
t*5] 



(4) 



*B8li, **W*Z)»6<0||JfifliJS:^i-CMOSS*«lHl 
KiSK©leIKiaT?*>So £OCMOSffi««|nIJ»3£« 
fc*. fR2 0HJ6fi»Ji:fSf3cKia6^, fgl <£>MISFErT?S>£P 
MOS 6 lXt*SB2 0MISFETT?$>5NMOS 6 2^6ft 

20 scMos>rw^^-e«ri£S*T,fcttaiHiKS:*u * 

tlf)CPMOS 6 l&tWMOS 6 2<Ds<y?tf*- h 

^y^(cgi$^rifp^7^i^ot 
V^o PMO S 6 1 S(^NMO S 6 2 b |c|4A* 

UT^a^jStt5 0 PMOS6 1©y^(llt SaSS 
ffiV c c3&Sg$fc£;ft/rV^ 0 NMOS6 2(Oy^lIfi 

LVSirgMfiVs s i<Z>|ffU^ ffl 3 <£>MISFET"C&><5 
NMOS6 3^»»S*ltV^o NMOS 6 2 <t 6 3<£> 
30 ^*/Wi^Ht*ixr*5>9 , RNMOS6 3©^;y^y- 

T*Vb b naSBJ*n&*bTV^5 0 NMOS63© 

f/SLPWJjD$tiri/^ 0 SB5<z>H*«lil^«{^ 

V^ftl^)PMOS6lSt;NMOS 6 2, 6 3 t, 

[0 0 2 9] d9lt HS^ttlllSO^-Y^llljeBfflSBI 
T?*>£ 0 ZL<?>^6<DmifofflX*l^ NMOS62i630 

Ml <D$ ^S^X$>Z> PMOS 6 im<DN$^/U7 1 N % 

£>£NMOS 6 2m<DP$=^;U7 4 &Ml££*lZ> t * 
★ 50 l£ x N!>i/W3^CM5^^x/l/tfc5NMOS6 
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3m<DP ^7zc/U7 5^e££*T,T^So NMOS 6 2 <t 
6 3 11 ^iX^fimm<DP^^/U7 4&X/7 5\Z.Mf&£ 

S c 

[0 0 3 0] IP^ ^iftSK7 0^i^M$tl^N 
<^x;V7 1, 7 2, 7 3rfl^^^Slffl^^>f — KB6 
ffcJR7 6T?$MB£nT^5 0 N9i;U7 1i:tt, V — ^ 
i«T*S>5Pati«:l6 1S, KWy««T*fcSPl 
fef5:S6 ID, R^^^^>f7^fflONittM6 1 
B«tf^^ ^©PSfe»i6 1S, eiDFfllc, 

hBMfclR7 7 ^LT^- hS^6 1 G3SJgfifc$*L 
T^S D N^rc/U7 2rttZlH P^x/P7 4«^ 
S£*fC /^7^^7^Nf»|7 8«^ 
*LTl^So P^^^7 4i^H V — ^T^^Nlfe 

IS7 7*^LTy— h««6 2G^fiB;$ixTV^S 0 N 

^y^/W7^©NSfe»i7 9^/&£*VT^So 
P"),:;U7 5(U1 y-^T + $)6Ni8;fi6 3 
S , K W V««-e*> S NSt£ifcJi 6 3D, s> 9 

^7^ffl(OPifeii6 3B^«^^ Sbfc-tO 
NSttt6:S6 3S, 6 3Dffl±i^ MMfc«7 7 4: 

[0 0 3 1] ft^ «if^4r8ftWi-So T^>f:/*~K 
8#fcm |R2 0|llfeffili:BI«{^ SKSUBflf/SLP 

«t5^SfiH»fflf/SLP«: "L" NMO 

®r£*K NMOS6 2©y^8«M<ft5 0 
S 5 O^llftW <h JSfSPHtifc:. NMO S 6 3 
>^^7^Vb b n ^feMfff/SLP^^i^ 
tT7^r^^- K^tiS^^^/M7^Vb b n 
tcO V, **>vW*~ K^liR^y^/^7^Vb 

[0 0 3 2] c^»6^HJ6«"en &©J;5fc$* 

(a) , (b) dS&S e 

( a ) NMO S 6 2 t 6 3 ttfs] — <Z)^-V ^/U^M^T" 
o y T-f /^SrfcoMOSFET-efcSdS, I£NMOS6 3<£>£ 
zc/HJitt^y^^-f T^V b b n^SlAP^^LT^^cO 
T\ BMS«EVt ^±#tS 0 Z<Dfc#>, ^vf^T 
^Vbb n(7)®tt^^5(0^jffi^J<b^iC^oT^5^V 
*<Dm5<Dmffi.M(D%)%: (1) , (2) t 

(b) NMOS 6 3 (CffttD-f ^»/^>^/^7^ V b b 
Vmz.m%s<ry ? 7 *V b b nMO V, -X^W^-f 



(10) ^5p8- 18 6 18 0 
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h*mU*£ms<*y?s<4 7*V b b n (C^^fi^fn 

mflE (a) fc^<|^«^a*^ s #5>*tS 0 b^fc, Jg5 
©lllfi«<Z>#j* (3) T^-f :^*~K«M£ 

NMOS 6 3CDfH{fiSJ£Vt ^^Tt-S^T% I^NMO 
S 6 3<DffiAizt t>*5ffi»*<0<B:TS:l»Jt"t?t. 
MOS 6 3<7>^^r^/HH«:Sl8/h-e#S 0 Z<Dfctb^ ^l) 

So 

10 [0 0 3 3] j£7 CQUjfegtJ 

HlOft **W<Ofg7<Z>HJIS«!IS:^"rCMOSS[|6a 
IUI«3S«oiHlKig-e*)5o ^oCMOSffi«WIHK3SB 

d ^ 1 COMISFET-efeSNMO S 8 1 &Xf%$ 2 OMISFET 
t*fc§PMOS 8 2 ^ f> ^ ^> C MO S ^ W?-^ ^1* 
SfrfcttSH&SrWU ^ONMOSSlS^PMOS 

8 2 coy- ht^A^f-^I NdSA^StK -tix60Ku 

tSNMOS 8 1 WPMOS 8 2<D/<*y?y— h 

20 So NMOS8 l^y-^Mf^Mi7^^LVS^ 

£<^[H1^ »3<OMISFETTfS)SNMOS 8 3*Sffi«fc*iX 
TV^S 0 NMOS 8 1 <b 8 3CO^^/W^gt^tbT*5 
*K INMOS 8 3^y^y- M-fl y — *J;9& 

®v ^Sf£t;iR^ S ixfe^ 5/^W7^vbbn asHtto £ 

*U $&^NMOS 8 3<£>^— H-H J^^V^-Y-t 
-KB#(- "L M ^*SRte*J»fi^/SLPdSHl*PStL 
TV^o PMOS 8 2(Dy — ^irfirtfflJttK^-f VLV 

30 cc t<om\^, »4(Z)MISFET"e*>SPMOS 8 4^S»jgfc 
^^rv^ 0 PMOS 8 2 <i: 8 4©i>x;WiM^ixt 
£59, RPMOS8 4^j'^y-M:fi, y— 
fciav^fifc^R^sixfc^s/^^r^v b b passMin 

$^TV^ 0 PMOS8 4©^-h(^(i s ^^WM^e 
— KH#(d "H" i-^S^JWf-^S L P^^n^^TV^ 
So ifr&V^tb^NMO S 8 1 , 8 3WPMOS8 

2, 84t, ^5^im^p«(^ mvaEmmzm-r 

[00 3 4] IU1 HI 1 0 (T^TOCD^VM **§i§®r 

40 ffiig-efcSo Pi^>y ^yS&f>^sM*Sfi9 o 

rtfcm ^lco^^/UT*fcSP^^/i-Ffl^fitffic7)N^^ 
/V9 1 N !2©^/K^5PMOS 8 2fflC9Nr>^/U 

9 2, ^3<£>£rc/WT*£>S P ^^/^^8lffl^N^rc/P 
9 3, W^4cO?x;K*fc5PMOS8 4ffl^N^x 
^9 4W*StltV^c N?x/l/9 1^iaj;l5(Z)^ 
sWJjSNMOS 8 1 JHOP»?3l/U9 5^7f£/&£*LS 

S 8 3ffl60P^^/W9 6 35S»fifcSixTU^S 0 NMO S 8 
li8 3^n-^tugfJC0P ^7^yU9 5^t> + 9 6^js3cS 
50 *K ^ PMO S 8 2 i 8 4 fi^ll Wli^N ^ x 
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92, 93, 9 4«wi, m*&mm<o7 4— 

tl9 9^M^tltV^ 0 P!>^9 5l:lt V — ^ 
iiSt^5NS«i8 1S, KW^««-e*5Nl 

JLfc* bM9 8 ^LT^ ht!8 1 G» 

ife«i8 2S, KW^T^SPi«|8 2 
*L, ^f)|^PSMf8 2S, 8 2Dffl±^ 

S c 

[0 0 3 5] N^x/W9 3rtM, P 9 31/1- 9 6 j&SJgj* 

7F£/&£ti/^So p»? 31/1^96^^ y 5 

Nife»l8 3S N KKyi«T^6NM«i8 3 
tl, ^f)«(DNi«l8 3S, 8 3DRU_H;i, 

h^ffclg|9 8^LTy-Mi8 3G^?fM;£*i/^ 
S c N?3^U9 V"^T^6PlfeSl8 
4S X yfflttTfcS PI1SRI 8 4 D N Rt^y 

^^7^I©NI«1 8 4 Bj&S^jSStb. 
(^PMfeffi:ii8 4 S, 8 4DP P fl_h(^ ^hM98 
Sr^Lty- Mffi8 4 G^MSttTV^o [Hi 2 

te s hi o<om<om&<oy t y<^ ^m^wrmm-^h^o n 

MOS 8 1 {Cltt^s/^/^T^SrHlJDbftV^T?, 
MOS 8 l^JgricS^TV^SHl l©P?x;l/9 5 

*:<DtL)b^ m 1 2 J: 5 El 1 1 <£>N £:n/U9 

[0 0 3 6] ft id. tbfts&RW-rSo |3©M«^ 
T^x-r^— KB#fCfiRte»J«fi-^/SLP«: 
"H" tc x MfWf^-SLP?: "L" (JlUr*3»j-tf, NM 
OS8 3»^PMOS8 4^yjRit4^ !&gi[H]£& 

-5J:5^R*E«I»«*/SLPSr "L" ffilfffi^S 
LP^ "H" t£i-£<fc, NMOS8 3WPMOS8 4 

{^^^tofei", NMOS8 1*5V^PMOS8 2©]j 

5'W7^Vbbp, VbbntfflWIfSLPSt; 
R*sffiiJ»fi-g-/ SLP^$€T7^f^^-K0* 
MS^^^^7^Vbbp ( VbbnCOV, 

KB#^(i^5/^^-r r^v b bp, v b b 



(11) #W^8- 1 8 6 18 0 
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[0 0 3 7] n^»7oHlfi0Stf(i, &oj:5ft»* 

(a) , (b) ^£>S 0 

(a) ^5Wl6(^)I10i|m fBlXtf*2<Z>H 

jfiwti^a^. KBt^aiaiiite^ttiyjfi 

IfiVs s RZJZMWMitLV c cCDffifllJM, /^7^^V7 

i-5^Sd5fc5o ^:^X\ Z.<D$R7<DmtteMX*\^ NM 
OS8 3R(j { PMOS8 4^fj-tV^o NMOS8 1 
tS3^ WPMOS8 2t8 4ll ^^^fh^—<D^ 
^^/U^ttft^n^T^f /I'SrtoMOSFET-e&SdS, NM 
OS8 3^PMOS8 4(7)^x/Km s<*y#s<>( T 

^vbbn, v b b ptf$ito£frr\s^z><DX^ miK&gk 

(b) s< y 9 s<<<{ T^Vb b p , Vbbn£«®ff-^ 
S LPft^RfiSPfif/S LP$rP)i$^T7^f^ 

K^ttR/^iy^^ T-XVb bp, VbbnC 
0V, ^^vM^E™ K^lteR/^^^-YT^V b b 
p , V b b n \zjEAX$M<Dn{SLi: J tth j etifPM1rZ> J; 5 
ftiW^^S^ w^^-m^^mffE (a) 

K^NMOS 8 3^PMOS 8 4 (7) BllltSJE V t ^ 

30 &r-tz><Dx\ ms<Dmmmtmm\^ -thhcowA^ 

1 t>* 5iSft;^®TS:BSJfc"e#, ^NMOS8 3S(; 
PMO S 8 4 (7)f t^/HH^l/ht^ 5 0 r (7) m 

So 

[0 0 3 8] % 8 ^H^ffJ 

init &&m<oms 0>mt&m&7Fir cMosm^m 

-X»ttLfc«j££fto-tV^5 0 BP^, |g 1 (OMISFETT* 
40 &SNMOS 2 0 1 Rt^fB2^MISFETT?S)5 PMOS 2 

0 2^5)4SCMOS^ ^ t?«fiE $ tl^ifg 1 <D$& 
iSlHlSS^Wb, ^NMOS2 0lSt/PMOS2 02 

MdA^fS-^-I N^A^SixSo NMOS2 0 1 

&t/PMos 2 0 2^^^y-h (p^M &y—^ 

\^i£Wi&tl, fn^r^^^otV^,, NMOS2 0 

1 coy— ^«fi6ift«fiv s s i^jf^tuTi^So pmo 

^tortMl7 y l v c i tjiifi v c c <h 

t-, g?3C9MISFETT*&SPMOS 2 0 3#g^£ttT^ 
50 So PMOS 2 0 2 t 2 0 3©!?x/M^»SftT*3 
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*n£*LTV^£ 0 PMOS 2 0 3 coy— MdfcJu 

[0 0 3 9] »l<Z>»3aiHlK^ttl*ft'l^f*. ^2^>Hi3S 

te N ^4^MISFETT?fcS PMO S 2 0 4 5 CQMISF 

Ere&SNMOS 2 0 5^&4$CMOS>f 
ffij&^tbTlfc 1 ^ ^f)£DPMOS 2 0 4 WNMOS 

2 o 5© K W y ^ ^ ffiMf o u t ^ a* ^ ns 0 P 

MOS 2 0 4Oy-^lt SJHSffiV c c {d»lffiStl/T 
V^6 0 NMOS 2 0 5©y-^li, P^lfBJgJfe^-Y VLV 
SfcS&ftSiv ^rt«f|5«ift^>rVLVS t«±fiBffiV 
SS^rif^ ^6<£>MISFETT*£>£NMOS 2 0 6 tfSJg 
iHStbrv^So NMOS 2 0 5 i 2 0 6O!?*/Hj:»i 
£*1/r*3!9, ^(ONMOS 2 0 6<7)/^7^^ M^tt, 

y - j: *) is v icg:^ s jxfc^ s> ^^r^vb 

bn^u^^TV^o NMOS2 0 6<Z)^-M:ft 

Pi&SftJjJllStLTV^o ^f^NMOS2 0 1, 2 0 
5, 2 0 6WPMOS 2 0 2, 2 0 3, 2 0 4 |> s {£ 
«BE»f^^jB"t-SJ:5^Hffi«EEVt SH-5H6 < b 

[0 0 4 0] »ff*Rflt5o *4 0HSI6«i:ll 

ti. PMO S 2 0 3 Rt^NMO S 2 0 6 ^tVttfii ft 

fsbo m°h. mi <ot&m\B\&$:mi&-t znmos 2 o 1 

WPMO S 2 0 2ta^ AMm^- I NdSKteStt. 

OS 2 0 4MNMOS 2 0 5iaoT^^tl, tH^F 
<3-§-OUTdsa**axSo ^^^M^- Kf^ftS J: 9 
llJWfitSLPSr "H w Rte««S»/SLP«: 
"L" PMOS 2 0 3WNMOS 2 0 6^ 

MB ft I N(DW</U{Z.fcCX^ PMOS 2 0 2fe5l/^ 
NMOS 2 0 5^)Jl^»4<4S o m4<D 
Mte&ttmWz. ^^WT^Vbbp, Vbbni 

VbbnCOV, ^?lss<4^:— KB#fcteK'* S> 
77Vbbp, V b b nlijE&U^OSffiSr^tL-^nSl 

[0 04 1 ] £<^»8<z>2|jfc«T?fciu 5 #36* 

(a) , (b) *S$>5 0 



(12) «HJB3p8- 18 6 18 0 
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)tit}V"<J>V\Z.&t>1kXs<y9s<'( T^V b b p, Vbb 
n £r£P#D Lfc PMO S 2 0 3 SU^NMO S 2 0 6 SrttJR 

mf£ v c c «y&V»tfi«ffi v s s «j^#Ai-S J; 5 l- b 

(b) /^^^T^Vbbp, VbbniriWI-f 

s l pRxjt&mumm^/sLP k&mm£itxTi?T 

>f WtliK^y 7^ V b b p , Vbbn 

tdO V s *^>v<>f *™ KB#(j:fiR^y^^>r TXV b 
10 b p , V b b n ^jEXU^fttOttffiSr-tixJeHBliD-t'S <fc 

(a) ir^<|^«©Sb*^»e>nSo *tf>-h. 
y'^e— KHfMf*. PMOS 2 0 3WNMOS 2 0 6 CO 

ztib<Dt$A\zki>te5mmt)(Dl&Ti:ffiikX*%. ttP 
MOS 2 0 3WNMOS 2 0 6 (D^Jr^/HM&ffi'hX 

[0 0 4 2] »9<Z>^liBW 
20 H 1 4 ~H 2 0 B 1 2 <7>t=VM ^«5e^88je*-jftS: 

fcfc, Hi 2^i-7*^>r^fl|jSds»c<o<J;5*xa (l) 
- (8) £i&T®[}££*L£ 0 

( i ) Bu <om&x.m 

<Z>BKb!R 10 1. &tfl8D¥ 2 0 0 n mg«<Z>2ffc|R 1 0 

J: «9 . N * ~/\s&Mj&1rZ>mi&<D&m£m l o 2 ftt*« 
30 ffilOl^KU ^^»*SJiyhS(j;!!)-Y^aA 
i-J:oT^F^coy >^£fr*>&^ ^/^-18 0 
KeV s K-Xf 1 . 5X10 1J cmWiALT, 
!BU »2 N ftt;»3©!) 3 :/^*)5N!>3:/W9 2 ( 9 
3, 9 4WtS 0 
( 2 ) H15 (DMmiLU 

mitmi o 2Rxfm<tmi o 1 srK**^^ -^o^^ 

1 0 0 OXmSKDV^y RSffclRl 0 2 

A*«.kfciBJ¥ 3 o o n mnmomitm i o 3 zmtit-t 

40 5o ^^f^, Mfbflgl 0 2ROWMklRl 0 1 4r»*f 

[0 0 4 3] (3) lEI16C0Migxe 
N?a/I/9 2, 9 3, 9 4tzmiktlfcPV ^/Is&Mf&ir 
KffcllSi 0 3 <^-eu^^ b y 7^3:^31 
^^fcfflv^fSSBl 0 4^lPt6 0 i«10 3 
^v^^i^LT, *n y^WJE** K-Xt 3 x l 0 
"cm-l|, JT*^^*/^- 6 0 K e V^t^ 
ty^Alt, N9*;U9 3rtiJli40!>*yUTfc5P 
^x/U9 6*JKfi8;-rSi:#^. N^^/l-9 2, 9 3, 9 
50 4^i-P»^9 5*7griH-5o 
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(4) Hi 7C0§gi£X;fM 

N')i/L'9 2, 9 3, 9 4WP^x^9 5, 9 6^ 
^x;U9 2, 9 3, 9 4&Ml$rr&9&<0'<?X?<D8tfcm 

i o 3(c:j:5[Hia^»s^, w^mB-e^BSur^F 

[0044] (5) H 1 8 <Z>»JSX6 
iMfkSt*fcSLOCOS (Local Oxidation of Sil 

icon) m^mm(oy>c-^}^mm9 

RW3 0 0 nmSSMtSc P^^/l-9 5iC 

M^WNMOS8K P l?ai/U9 6 i^figSixSN 
MOS8 3, N !> 2 I^M* PMO S 8 2 , 

^r/N^^/l-9 4CM^5PMOS 8 4<DlHffi®JX 
Vt £:^^ffif3:tt_htf Vt ^Fn-/K^ 

y^-enfb^N^^/l-9 2, 9 4WP!>x/l/9 5, 9 

6fdJttL j e*tfi i 5o ^ m i oj^-MftaiuKS: 

ffij5fe1-^NMOS 8 1WPMOS 8 2 WW 
y b p "^ffl^NMO S 8 3 WPMO S 8 4 <!: ft m 

—<DVt ayhp-^y^^HSiiSo T9T<<rf 
fi«lcy- hBSft»9 8S:«RBefe;{cJ:ori«ipi Onm 
SSJgricb, ^r»_bi^^— Mi8 1 G, 8 2G, 8 3 
G, 8 4Gt45*!Ji/y=i>'S:fiMfiffi (CVD 

?r/^^y^U ^Mi8 1G, 82G, 83 
G, 8 4G*Mt5o 
[0 0 4 5] (6) Hl9CDKi£Xg: 
rc7)X^T^i. NMOS8 1, 83WPMOS82, 

8 4<7>y-;*- Fwyttiie*t6 c HP*>, £E 

N^4fet5:ji8 1 S, 8 ID, 8 2B, 8 3S, 8 3 D, 
8 4 B, 10 0Sr^i-S««^O*«:*:BBWfcW^ 

ftALTNirai8 1S, 81D, 8 2 B, 8 3S, 
8 3D, 8 4B, 10 0^M« o 
( 7 ) IS 2 0 (DW^XMl 

CPSM18 1B, 82S, 8 2 D, 83B, 84 
S, 8 AY>*Tfcf&^%Wmc<OH. &*MVfz.Vi/* V 
^-yi o 6 V y y yyy ^ HJ:oT/^-^> 

B F 2 f ^)^j3fii^>f tyj£A IT P»Si 8 1 B, 
82S, 82D, 83B, 84S, 8 4 D SrJgfiJtfSo 
[0 0 4 6] (8) ftflMHjgie 

IS, 81D, 82B, 83S, 8 3 D, 8 4 B, 10 



(13) ^Bflsps- 18 6 18 0 
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0 X Xt^P^tfiifcii 8 1 B, 8 2S, 8 2D, 8 3 B, 

8 4S, 8 4D<ZWW»£i£tt{fc£^ BPSG (tfa 

10 «EH»3fiKtfs#e>ixSo 

[0 0 4 7] ^<D%9 (D%mmX^ fc<D & 0 t£&9k 
(a) ~ (d) 

(a) *|li6«»J<Z>«5£^^»^*3l^Ttt, Bl6<Z>»ig 
rc/U9 5, 9 6SR>tf*fll?B<£>Nl?;c/U9 2, 9 3, 9 

/htr«ix.T|S]— *«S(OP^3i/U9 5, 9 6 ^iM 
fit 9 O^BtSrHSbrv^So 
20 (b) HI 6<©«3SXS{^V^T, XfittSfcK^OfflS 
# (N^x;P9 3WP!)x;U9 e^^N^x/i/g 
2, 9 4^P!)x^9 5) R*Maitt<ON9 3L/l' 

9 2, 9 4 t P?x;U9 5f^±^gBiA^|^^tl 

(c) HI 0^i-«ft3ffi|HKS:fllriJi-SNMOS 8 1 
&TJSPMOS 8 2(7)^{ifiS/£Vt ^WW^ 
y^P^^NMOS 8 3WPMOS 8 4<OMHM 

30 JBfir*-5iftKas*V\, ^(Dfctb^ HI 1 8 <Z>©3£X^c3o 
V^T, Vt ^v fp- /W ^7&ff^5H+£*0>tt*D 
ISSr4<^gtL35i;v^ Xgasfii]«£iv 

(d) Hi 2 co^VW ^m^(DWs^, Hi l<£>yVW 
^ffi3tcON^m/U9 1 £^lfcLTl^CDT\ §!ti£Xg£r 
fflBSffc;"T?#So b^fc, HI 2<D& 5t-N^zc/P9 1 S: 

[0 0 4 8] ft*^ *»W«±IBHJfiW^R«S*ti*,- 

(1) Hl.H3.H4, Xtfl2 5fc:*5^-{\ PMO 
S 3, 2 4, 3 3fc5V^iNMOS 1 3, 2 3, 3 609 

JBEVt **t<LttJ;v^ B2fc:*3^T. MO 

SFETOy-*ffi«&t*Kwf v««o?Fttft«ffiSr*:# 
< LTKfitajXVt ^ig<-T5o -<£>Kt @2©fti^ 
< httEEV c = 0 VCDH#CD K 

50 W vffl;* I o a*** < ^oT!i — < * 
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< 2 ) ±mmmmxi^ m 1 t ttgfti 

fiVssiafc!), fcSVMi»l©«««{4S:ttjia«ffi 

v c c , m2 (Dmmmfc&mmmfc v s 8 m-ts^. a 

[0 0 4 9] ( 3 ) ±Kjl*K0U-T?ti:, MISFETRtf¥3» 
#XtR5 0, 7 0, 9 0^itt<i:Lt, ^lilllrN 

Nll^ItttiV^o B7 % 09. [HI 1. 0 

l 2, &twai 4—0 2 ot^^T, x^-f ^«5Si: b 

(4) 01. 03, 04 N B5, 06 % 08, 01 

0, Rtfl2l 3 M*3V^, M0iS^CMOS>fy^- 
^TflWtbTV^dS, r^^SlHlSS^rN AND. NOR 

(5) 01&V0 6t;i:fcS^T, PMOS3, 43$:* 

irt)J:v\ i^isk:, 0 3&V0 8 j^v^t. nmos 

13, 6 3£*il£ Lt % rtSB»ift7>r^LVS{rft!lO 

»fflEft*g&ttu*:9, (i4W[iioicjo^r, nm 

OS 2 3, 8 3$)5(/^PMOS 2 4, 84£r*Ii£L 

oti 3^*5vnt, tumm&iD&mt: 3m$i±\zi9^ 

[0 0 5 0] (6) iliaHaiSSSBo^allcff^sx^SrV^ 

1, 03. 04&V0 5O0&£m^;b-£\ feSl^f* 
06. 0 8, 01 OSt/il 3©|Hl8&*m^toii:T— 

(7) 07,09.011,012 &V0 14-02 
0(d:Jo^T, LOCOSSi:j;oTMU7^-;uK 
SMISIB5 4, 7 6, 9 7iaoti^i^To-C^S 



(14) 4$0|5p8- 18 6 18 0 
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K«rfT5 J:5l-LTfcJ:v\ h wf-ftm&m^ 

/ht?*So Hl4-a2 0©»jSIii:fc^T, 

m&*m&m<owkekW. &o*i36x&# 

( 8 ) 014-020 M^rfg 9 O*J60JCD»^;*15& 

io -ett. 01 2^^v^^1S3g(DMit^rfe(c:o^r|^P^L 
JE) tS^ir^J:!?, 07. 09, SVai 1 Or / V 

^ttifioajs^feaffi-ess. 0i3o««iHiK 

So 

(9) JiKHllM&J-ete, MOSFET&VCMO SSrflJV^c 

MISFET&VCMI SSrfllV^TfcJcV^ 
[0 0 5 1 ] 

20 i&mv&ski &±MM\z.mm\^tL& 5t-, mi. m 

4. SB5&V*6 0*W^«J:ttfi, S£3C9MISFET<£>HM& 

fPtffi?B*ft*«:W«F^**-e#So 12, 14, I 

5. &V»60*M^J:tbtf, HffimBEOJ6*tffiSr. SB 
1 <£>MISFET <fc 9 t>^f 3 COMISFET^r^c^ < U £ P> td^ 2 
OMISFETJ: «9 t)^4<7)MISFET^r^:# < LAcO-e, 
^>r*— KB#<0«3ffiE]K<^a* w<;v& "H" Xfi 

3, ?g5, Wl6^(aM\ SBl^lelK 

t*2<7?iHiKt*^i:^vy— xsiKL-fco^ xyr 

So 

[0 0 5 2] ^7. ^8W^9^ia^H M2 
40 t fg 3 OMISFETi^ft o fc^^ ^ ^ h /^Y T ^ Sr Sl*D 

(C J; Jxtf. ^ ^ KB^icm 3 COMISFETO^— b 

MISFETO^^ y ? h T X<DH&Mii§.$:M 2 C0MISFET 
(ClL/tCOr. T^r^^^~ KB#^£^T^ 3 COMISFET 

(^mmm^my ltk» 3 ^misfet^sa^ 1 1 * 5 

50 ffiBb^cofiTSrBSifc-x**, tt»3 <dmisfet©^-y*/MB 



(15) 



#H^8- 18 6 18 0 
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9, ±9i«*StYk*SnrilBi:*S. »ll,»l 2»tf* 

b'WT^SrflMJDU ^of2 £S4tf>MISFET 

[0 0 5 31 »l 4<z>#93t;iJ;;h,fc£, **w<W*~K 
3 » 4 (DMISFETCD^- b SrSJffll Lt^ ^ b * 

S 1 09MISFETJ; 9 t>* 3 <Z>MISFET«:;fc# < f5 t 
#M V S§ 2 <£>MISFET J: 9 fcSB 4 £>MISFET£r*£ < "f Sfll 

4 <7>MISFET<Z3BHe«EE^SfiT U s£S 3 2fctfSB 4 0>MISF 

U^4 ©MISFET<^^-v^/HeS:*i/h-e% ^(Dtc£>^ 
m y T^frT 4 tf'pft < * <9 , J: t) iS^Wk^^Iffi t 
*5 0 »i5©»Bi:J:hli, ^**S*i:RI-W«a 

BS^jffittO^A^^oT^SttS^^/^HtpJ; 

T**5CMI S®*3BI|IhJ»S36KS:1*5&T?#5o 
[HE<B«¥*«9I] 

[Hi] **w^i<^iijft«s:^-rcMosaiiaiHi 
K3£«<z>in&H-efc£o 

[02] bSOS*5 2OOM0SFETO Ib-V 6 «f 
[B4] **WcO»3^||J6fi»JSr^-rCMOSS**lHl 

[@5] *»M^«4©iijfiw*^-rcMosa*«iHi 

K»B<o|hIKBIt?S>6 0 

[a 6] *^O^5OHM^TtCM0SSi9[p| 
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as] *am<on6<Dnnm&»TCMosMmm® 
19] Hs^^-r^flijeiifaaia^fcSo 

110] *f i<7)i 7 O^M^^fCMO SSfti 

®&^B<£>[H]&&HT*fc3 0 

II 1] Hi O^^^WafiWfffiiaT-fcSo 
[12] HI OCDffi^^W^fflfaSISfffiH-CfcSo 
10 [Hi 3] *^PJcoS8cO^0iJ^^-rCMOSSft« 

[USS^g^[H]s§Hr-fc6o 
h i 4 ] h i 2 (Dmmjim 

H l 5 ] H l 2 oiaigXSE 
116] H 1 2 <£>t^X=gG 
H 1 7 ] Hi 2 co®i£X*Mi 
Hi 8] Hi 2<z>8Ji6xaH-C&5 0 
Hi 9] Hi 2©KjgXSH"eS>5 0 
H 2 0 ] H 1 2 <D§8agXSHT?fc-&o 
19f©RB] 

20 1,12,13,21,23,31,35,36,4 

1, 6 2, 6 3, 8 1, 8 3, 2 0 1, 2 0 5, 2 0 6 

NMO S 

2, 3, 1 1, 2 2, 2 4, 3 2, 3 3, 3 4, 4 2, 



]T?*5o 



4 3, 6 1, 8 2, 

PMOS 

5 0, 7 0, 9 0 
5 1, 7 4, 7 5, 
5 2, 5 3, 7 1, 

4 N^rc/W 

30 10 1,10 3 
10 2 
10 4 

10 5, 10 6 
Vbbn, Vbbp 
I N 
L VC 
LVS 
OUT 

5 L P 
40 /SLP 

V c c 

V s s 



84, 202, 203, 204 

9 5, 9 6 P$3u;u 
72, 73, 91, 92, 93, 



A^ff^ 



(16) 



^m^S - 18 6 18 0 



[HI] [12 2] IB3] [B4| [B6] 




[HI 0] 

[H9] 




H 8 *7©«»« 



[ill] [Hi 3] 




HI OO^sVxSKg 3£8<DS»6ffi] 



(17) 



^m^S - 18 6 18 0 



[il2] 

jmu^ ^piosb ctosbi^ mssa^ 

jVocSLP LVC out N LVS SEPvraVbton 




84B 84S 94 84D 97 82B W "jjg l m W BS£ & ^ 



83B ioo 



I§114] 



[mi 5] 



102 101 



90- 



-f 



94 92 _ 93 



[0161 
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